Isolated pancreatic islets in three-dimensional matrices are responsive to stimulators and inhibitors of angiogenesis.
The formation of a new microvasculature is essential for the long-term survival and function of the islet graft. In this study we examined endothelium of isolated pancreatic islets by stimulation with growth factors, different culture conditions, and genetic modification. We also inspected the effect of immunosuppressives used in human transplantation on angiogenesis. Isolated islets were embedded in a three-dimensional fibrin or Matrigel matrix. The effect of hyperglycemia, hypoxia, and the addition of VEGF and bFGF was investigated. We exposed islets from transgenic mice expressing the VEGF gene (RIP1VEGF-A) to high glucose (16.7 mmol/L) medium and tested the immunosuppressive agents rapamycin (100 ng/ml) and FK506 (100 ng/ml). To quantify angiogenesis the percentage of sprouting islets was determined. New endothelial capillary-like structures protruded from isolated pancreatic islets. Addition of VEGF to the islets and transgenic RIP-VEGF islets showed a two- to threefold increase of sprouting islets compared to control. Hypoxic culture conditions stimulated angiogenesis, resulting in a twofold increase of capillary sprouting. Rapamycin and FK506 proved to be potent inhibitors of angiogenesis in this system, because a decrease of sprouting islets of more than 20% by both agents was observed. Isolated pancreatic islets are capable of forming new capillary structures and are susceptible to pro- and antiangiogenic stimuli.